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Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 
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MHD 10 



FOREWORD 

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized 
by the Artificial Limbs, Rehabilitation Appliances and Equipment for the Disabled Sectional 
Committee had been approved by the Medical Equipment and Hospital Planning Division 
Council. 

Braille duplicating machine makes use of the technique of vacuum thermoforming for duplicating 
the masters of braille text including graphs, maps, diagrams, etc, using braille duplicating sheet. 

In the preparation of this standard, assistance has been derived from the Publication IITD RDS 
02 'Braille duplicating machine— Specification', issued by the Indian Institute of Technology, 
Delhi. 

For the purpose of deciding whether a particular requirement of this standard is complied with, 
the final value, observed or calculated, expressing the result of a test or analysis, shall be 
rounded off in accordance with IS 2 : 1960 'Rules for rounding off numerical values ( revised )\ 
The number of significant places retained in the rounded off value should be the same as that of 
the specified value in this standard. 
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Indian Standard 



BRAILLE DUPLICATING MACHINE — 
SPECIFICATION 



1 SCOPE 

1.1 This standard specifies the requirements 
for braille duplicating machine used for the 
duplication of masters of braille text. 

2 REFERENCES 

2.1 The Indian Standards listed in Annex A are 
necessary adjuncts to this standard. 

3 SHAPE AND SIZE 

3.1 The duplicating machine shall generally be 
of rectangular shape. A schematic sketch of 
duplicating machine indicating nomenclature of 
various components is shown in Fig. 1. 

3.2 The size of the machine shall usually be 
such as to accommodate braille duplicating 
sheets of size specified in IS 13822 : 1993. How- 
ever, machines to accommodate sheets of 
different sizes in accordance with the require- 
ment of the purchaser may be made. 

4 MATERIAL 

4.1 Main Body 

The body of the braille duplication .machine 
may be made of mild steel sheet conforming to 
IS 513 : 1986 and painted in accordance with 
IS 151 : 1985. Alternatively, the body may be 
made of any other suitable material equi- 
valent in performance. 

4.2 Base Plate 

The base plate shall be made of aluminium 
conforming to IS 736 : J986 or cast iron. 

4.3 Sheet Clamping Frame 

The frame used for holding the duplicating 
sheet shall be moulded of aluminium. 

4.4 Perforated Sheet 

The perforated sheet shall be made of stainless 
steel. 

4.5 Gaskets 

The rubber gaskets shall conform to Type IV 
of IS 11149 : 1984. 

4.6 Heater Lid 

The heater lid shall be made of mild steel. 



5 UNITS 

5.1 The braille duplicating machine shall 
consist of the following units: 

a) Heating System : Heater, controller, 
reflector tray, lid, 
insulation and rotation 
assembly; 

Vacuum ^pump, contro- 
ller, tube and nozzle; 

Mechanical or electro- 
nic; 

Mechnical or electro- 



b) Vacuum System 

c) Timer 

d) Counter 



nic; 



e) Frame Fixing Bolts and damping Assem- 
bly; and 

f ) Front Panel with Indicators and Switches. 
6 REQUIREMENTS 

6.1 Main Body 

The main body shall be such that it provides 
stability to the machine and can accommodate 
various sub-systems. A support for the base 
plate shall also be provided on the top side of 
the body. 

6.2 Base Plate 

The base plate which is placed on the top of 
the main body shall be able to sustain mech-, 
anical and thermal stresses. It shall not allow 
bending or sagging so as to keep the master 
copy and duplicating sheet in flat and tightly 
held position. The size and shape of the plate 
shall be such as to accommodate perforated 
sheet, frame and frame hinges, nozzle for 
vacuum, heater rotation assembly, frame clamp- 
ing base and actuating micro-switch for the 
timer. 

6.3 Sheet Clamping Frame 

A frame with a clamp shall be fitted on the 
base plate such that it can be moved along the 
horizontal axis to hold and release the sheet. 
The frame shall be made of one piece, without 
any joint. The thickness of the frame shall be 
20 mm, Min. On clamping side, the frame 
shall have a rubber gasket as specified in 6.5. 
The size of the frame shall be determined by 
the size of the duplicating sheet. 
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Fig. 1 Braille Duplicating Machine 



6.4 Perforated Sheet 



A perforated sheet with position guide shall be 
placed over the base plate. The sheet shall 
have perforation of 2 mm diameter each with 
a maximum separation of 4 mm in any direct- 
ion. The size of the sheet shall l>e determined 
by the size of the duplicating sheet. 

6.5 Gaskets 

The machine shall be provided with two joint- 
less, one piece gaskets durable enough to with- 
stand the working temperature over a long 
period without any appreciable change in hard- 
ness. One gasket shall be provided to support 
the perforated sheet on the base plate. An- 
other gasket shall be fixed on the sheet 
clamping frame. The sizes of the gaskets shall 
be according to the size of the frame and 



perforated sheet and the shape shall be such 
that the master copy and the duplicating sheet 
can be positioned and kept pressed between 
the frame and the perforated sheet without any 
leakage. 

6.6 Heating System 

6.6.1 The heater lid holds the heater, reflector 
and insulation ( glass wool and an asbestos 
separator ). The lid shall be provided with a 
plastic knob for rotating the heater assembly 
back and forth and enough support to avoid 
sagging. It should act as protective guard for 
the heater. 



6.6.2 The rotation assembly shall be fixed to 
the base plate to facilitate the movement of the 
heater lid. 
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6.6.3 The heater shall be operated on single 
phase 230 V, 50 Hz AC supply. The rating of 
the heater shall be 2 kW with safety require- 
ments in accordance with IS 369 : 1983. The 
heating shall be controlled electronically and 
shall be variable from lowest to the maximum 
rating of the heater. 



ng, rod type heat- 
Generally, three 
capacity of 2 kW, 
in order to have 
A clearance of 30 
between the per- 
elements to avoid 



6.6.4 For convenience of fixi 
ing elements shall be used. 
or four elements with total 
should be used in parallel 
uniform heating throughout. 
to 35 mm shall be provided 
forated sheet and the heater 
damage to the sheet. 

6.6.5 The reflector shall be fixed at 15 mm 
above the heating element. 

6.7 Vacuum System 

6.7.1 The vacuum shall be created by a vacuum 
pump, assembled inside the main body and 
operated on single phase 230 V, 50 Hz AC 
electric motor of rating 0-18 kW conforming to 
IS 996 : 1979. 

6.7.2 The minimum vacuum created shall be 
0*05 mm of mercury at a displacement capacity 
of 30 litres per minute. 

6.7.3 The vacuum system shall be connected 
to the nozzle fixed to the base plate. 

6.7.4 The vacuum pump shall be automatically 
switched 'ON' after the set time required to 
heat the sheet. It shall be switched 'OFF 
manually after the process of duplication is 
complete. 

6.7.5 The measurement of performance chara- 
cteristics of the vacuum system shall_be done in 
accordance with IS 6849-Part 1 : 19/3. 

6.8 Timer 

6.8.1 The timer shall start at the instant the 
heater is brought over the sheet and after the 
set time, it shall actuate the vacuum pump. 

6.8.2 The timer shall be capable of being set 
at any value between 1 to 15 seconds. 

6.83 The knob used to set the time should 
preferably also have braille markings. 

6.9 Counter 

6.9.1 Trie counter shall be capable of counting 
up to 99. 

6.9.2 It shall be provided with a 'RESET' 
facility. 

6.9.3 The counter should preferably also have 
the braille markings. 



6.10 Frame Fixing Bolts and Clampling Assembly 

The sheet clamping frame shall have fixing 
bolts and clamping assembly. After fixing on 
the base plate when the frame is clamped, it 
shall sit over the preforated sheet and ensure 
effective sealing. 

6.11 Front Panel with Indicators and Switches 

6.11.1 The front panel shall be provided with 
the following controls: 

a) 'ON/OFF' lever operated switch of 15 A 
rating, 

b) Timer, 

c) Heater control, 

d) Switch for putting the vacuum pump 
<OFF\ and 

e) Counter 'RESET' switch. 

6.11.2 Provision shall be made on the front 
panel to indicate the following: 

a) Mains supply 'ON/OFF', 

b) Vacuum pump <ON/OFF\ 

c) Time for which the sheet has been 
heated, and 

d) Counting the number of copies made. 

7 GENERAL REQUIREMENTS 

7.1 The machine shall follow general safety 
requirements for electrical appliances as 
specified in IS 302-1 : 1979. 

7.2 All the components of the machines shall 
be assembled in such a way that the mainten- 
ance can be carried out easily. 

7.3 'An operation manual and service manual 
shall be provided with each machine. 

8 TESTS 

8.1 Timer Setting 

Set the timer at 3 seconds position and bring 
the heater in 'OFF' position over the base 
plate. Note the time at which the vacuum 
pump starts. Carry out such measurement 
50 times at three different positions of the 
timer. In each position, the setting of the 
timer shall match the time delay in vacuum 
pump start for at least 48 times. 

8.2 Counter Performance 

Set the timer at 2 seconds position and bring 
the heater in 'OFFposition over the base plate 
and when the vacuum pump starts, switch off 
the pump. Continue this operation for 99 
times and check that each time the pump is 
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switched off, there is an increase in the count. 
Repeat this 5 times at the same setting of the 
timer. The counter shall indicate correct 
reading each time. 

8.3 Performance of Heat Controller 

Connect the two ends of the heating element 
to multimeter and check the voltage variation 
while rotating the heat controlling knob. 
Repeat this operation 30 times. The increase 
and decrease in voltage with bidirectional 
rotation of the knob shall be linear over the 
entire range each time. 

8.4 Heater Soaking 

Keep the heater continuously 'ON' for at least 
12 hours at its full capacity. Repeat this 5 
times after an interval of 24 hours each. The 
heater shall not show any damage, sagging, 
short circuiting, cracks or dust particle shed- 
ding from its body. 

8.5 Test for Uniform Heating 

Place a master copy over the perforated sheet 
and then place a thermocouple over the surface 



of the master right in the middle of the top end 
of the frame. Bring the heater over the base 
plate and note the temperature. Carry out such 
measurements at eight different positions of the 
sheet. Repeat this testing at three settings of 
the heat control knob. The temperature shall 
not vary from its mean value by more than 5°C 
for each setting. 

9 MARKING 

9.1 Each braille duplicating machine shall be 
marked with the following: 

a) Indication of the source of manufacture, 

b) Model No., 

c) Country of manufacture, and 

d) Size of the duplicating sheet to be used. 

10 PACKING 

10.1 Each braille duplicating machine shall be 
packed as agreed to between the purchaser and 
the supplier. 
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ANNEX A 

( Clause 2.1 ) 
LIST OF REFERRED INDIAN STANDARDS 



Title 

Ready mixed paint, spraying, 
finishing, stoving, enamel, for 
general purposes, colour as 
required (first revision ) 
Safety of household and 
similar electrical appliances : 
Part i General requirements 
( fifth revision ) 

Electric radiators ( second 
revision ) 

Cold-rolled low carbon steel 
sheets and strips ( third 
revision ) 

Wrought aluminium and alu- 
minium alloy plate for general 
engineering purposes ( third 
revision ) 



Title 

Single-phase small ac and 
universal electric motors 
( second revision ) 

Recommended practice for 
hot-dip galvanizing on iron 
and steel (first revision ) 

Methods of measurement of 
1973 the performance characteri- 
stics of posiiive-displacement 
vacuum pumps : Part 1 Mea- 
surement of the volume rate 
of flow ( pumping speed ) 

1 1 149 : 1984 Rubber gaskets 

13822 : 1993 Braille duplicating sheet — 

Specification 



IS No. 
996 : 1979 



2629 : 1985 



6849 
(Part 1) 



Standard Mark 

The use of the Standard Mark is governed by the provisions of the Bureau of Indian 
Standards Act, 1986 and the Rules and Regulations made thereunder. The Standard Mark 
on products covered by an Indian Standard conveys the assurance that they have been 
produced to comply with the requirements of that standard under a well defined system 
of inspection, testing and quality control which is devised and supervised by BIS and 
operated by the producer. Standard marked products are also continuously cheked by 
BIS for conformity to that standard as a further safeguard. Details of conditions under 
which a licence for the use of the Standard Mark may be granted to manufacturers or 
producers may be obtained from the Bureau of Indian Standards. 



Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to 
promote harmonious development of the activities of standardization, marking and quality 
certification of goods and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced 
in any form without the prior permission in writing of BIS. This does not preclude the free use, 
in the course of implementing the standard, of necessary details, such as symbols and sizes, type 
or grade designations. Enquiries relating to copyright be addressed to the Director 
( Publications ), BIS 

Revision of Indian Standards 

Amendments are issued to standards as the need arises on the basis of comments. Standards 
are also reviewed r>eriodicalIv: a standard alon<? with amendments is reaffirmed when such review 
indicates that no changes are needed; if the review indicates that changes are needed, it is taken 
up for revision. Users of Indin Standards should ascertain that they are in possession of the 
latest amendments or edition by referring to the latest issue of 'BIS Handbook' and 'Standards 
Monthly Additions'. Comments on this Indian Standard may be sent to BIS giving the following 
reference: 

Amendments Issued Since Publication 
Amend No. Date of Issue Text Affected 
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